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specific design applications to such needs as those of radioactivity
laboratories, hospital research laboratories, and high-pressure laborato-
ries.)

Few laboratory chemicals are without hazards of various kinds and
degrees. A substantial part of the time spent by students in instructional
laboratories is used in learning how to handle the materials and conduct
routine operations with them safely. In research, by its very nature, one
may be working with new chemicals or with biologically active materials
presenting unknown hazards. However, the past 30 years have witnessed
extraordinary changes in the conduct of chemical observations, particular-
ly in the ability to work with ever more minute samples and the use of
automated instrumentation. Furthermore, our understanding of environ-
mental and health problems has increased steadily, and this is being
reflected in improvements in the design of and working conditions in
laboratories.

This report is the product of a study initiated by research investigators
active in the fields of chemistry and the life sciences. It deals with the
hazards of using chemicals in the laboratory and with certain related
hazards. Its purpose is to assemble information, derived mainly from
critical assessment of the best current knowledge and practice, that will be
useful to laboratory workers and administrators in designing and
improving safety plans appropriate to their needs.

The hazards of handling chemicals in the laboratory may be classified
broadly as physical or chemical. Physical hazards include those of fire,
explosion, and electric shock, which are extremely serious and not
unfamiliar in most laboratories. Other physical hazards arise from means
of containment, such as cylinders of compressed gases, cryogenic
equipment, furnaces, refrigerators, and glass apparatus.

Chemical hazards are associated with their toxic effects and may be
subclassified as acute or chronic. Acute hazards are those capable of
producing prompt or only slightly delayed effects (such as serious burns,
inflammation, allergic responses, or damage to the eyes, lungs, or nervous
system). Some chemicals are extremely dangerous in this respect, and
small amounts can cause death or severe injury very quickly. Some, such
as chlorine or ammonia, give considerable warning, but others, such as
carbon monoxide, are not readily detected and consequently are more
insidious.

Other toxicological effects of chemicals may be delayed or develop only
after exposure over long periods of time and are referred to as chronic.
These effects may involve cumulative damage to many different organs or
parts of the body. Some are reversed on elimination of exposure to the
chemical, but some are nearly irreversible, especially after much damage